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A general guideline for the Korear computer industry is 
needed fcr develcpincg the ccmputer erfectiveness and erfi- 
ciency. Piers CoemeGrtniiow Of Fie altmor that Sccial and 
econcuaic factor's rather than technological factor's will 
wainly determine the future development of computer tech- 
nolcgy ix Kerea. The major advantages that cccur frcem this 


social and e€conomic ferspective are; 


(1) The formulation cf proper social and economic fclicies 
in crelaticrn to comjyuters 1s far more important than the 
mormulaticn of a techiical rfolicy, and will have a greater 
eifect ir determininc whether cr not korea penefits fren the 


potential ci computer technclcgy. 


(Zz) Any attempt to fredict future developments exciusively 
cn the kasis of teckrological ccnsiderations is dccmed to 


failure. 


Io develcp the Korean GOlputcEye LOGUStLyY, Che wat 110% 


descriktes fecur secticrs of this thesis: 


(1) For the purpose cf understanding the proposals Ly gon 
computer professionals, an overview otf computer systems is 


discussed in Charter II. 


(2) In cxrder to suggest the proposals tor the Kcrean 
computer incustry arc government, a study of the kKcrean 
computer industry ard technclogy is discussed in Chapter 
a 


(3) A fropcesal for tke Koréan computer industry and gcvera- 
ment in teras of social, eccncnic, and marketing strategies 
is discussed in Chapter IV. 
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(4) Ccnclusions and Feccrmendaticns 


At tre end is ar Apjendix which contains the list Gi deca 
elements £rcem major characteristics of manufactured gccds of 
Iajcr ccuputer comparies ard a map of Korea. It iS me 
authcr's Eelief that the prefosals will be abie to be eCasame 
applied acccrding to the eccnconical and teconological demams 


Cf Cre LUtcre: 
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Aw. ESELRARE 


ipemoadrawd.c COM;Cnents cr a typical coOmMputer systeu are 
the Central Processing Unit(CEU), Memory LZYULpmMEect, ana 
InputyCutput Eyuipmert. The different components comiuni- 
cate sith cne ancther cver a group of wires known as a £05. 
Figure 2z-1 shows tke harcware components of a tyfaical 


computer systen. 


| 
: 
| 
| 
! 
| 


l 
| | 
| =i Saat, ima iste ee Gs |e | { 

jCentral Main- j| Abe ote ok Tepe echett hee | Ouse ta | 
l ; 
mECcess j Memory airy i Device eae | . 
Unit {j Memcry i { 
ee brace ; ——— — 
f ! 
1 { i 
ee ee ee i 
|| oe | 
1 ) 
Ee a, 
Figure 2.1 Ccmponents of a Computer Systen. 


1. Central Erocessing Unit (CPY) 


ihe CPU corrésronds tc the brain in humar ccrfzguta- 
tions. The CPU carries out the calculations called fcr by 
the ~rogramt and conticls the other components of the systen 
as well. The central processor operates in fetch-exectte 
cycles. During the fetch part of the cycle, the certral 


Peoeccsccr fetches the next instruction of the program fron 


Lagi, Weweh ye During tae execute part GL the Ye youe yee 
cential frcecessor carries out the operation called fcr by 
thes prstruetion. If the requested operation requires the 
tse cf cther hardware compcnerts, such aS input Cr Cute 
devices, tken the certral frecessor sends these devices the 
necessary control signals sc that eaca device does its fart. 
Therefore, the CPU is a contrcl section of a COMpUtTErs ee 
the gaicr fencticns cf the CPU is to control the interfreta- 
tion and executicn of instructions. Especially, in receme 
years, ccaputer engineers have learned to construct an 
entire CF0Q on ¢ small chip cof silicon that Can tC 


prrodtced at low cost. {fRef. 17. 


2. Menucry (storage) Unit 


The memory urit contains a large numter of data and 
instructions. Also, the memory unit can be divided intense 
kinds cf memory units, that is, the main-memory unit arc the 
auxiliary-memory unit. The mémory unit corresponds tc the 
Faper tsed Ly the huwan calculator. The purpose cf memcry 


unit isc tc store both instructions and data. 
a. Main-Memcry Unit 


The mMair-memory is used to store two things, 
that is, the program that the computer is currently 
executirg ard the data that it is currently manipulating. As 
has descriked before, the main-memory is a kind cf fafer or 
secratch-pad or black roard that holds not only the data the 
computer is working sith but the instructions it's fcllcewing 
as well. Also, the mMain-memory is divided into a large 
Rumker cf sé€parate méenory cells or memory locations. Eden 
femory leccation holde a Fixed amount of data and has ag 
address ky which it can be referred to for the fpuryese of 
storing cata in it or retrieving data from it. Especiamiing 


the wmWair-méemory unit can read a large number data and 


Piotr uectlcns rapidly. ijateic, cae § Lemony access tile is 
very short. The memcry access time 1s the time required to 
locate ard transmit the information. On the otter kard, 
Main-nercry is tco expensive icr long-term storage ci large 


€ata files and prograna iibraries. [Ref. 2}. 
bk. Auxidiary Memory Urit 


The orgarization of the main-memory unit makes 
Mee chr transistor circuits. So, the price iS very expen- 
Sive. There are twe major types of auxiliary memory writs, 


Magnetic tafe and macretic disx. 


{1) Magretic Tare ; The advantage of magnetic tare is the 
ablity tc etore as much data as necessary, because trcre tare 
can always be added. The schematic representaticn of 
fagnetic tape memory will Fe discussed next. In crder to 
access a farticular item of information, the tape must Ee 
startec and rewound. for example, suppose there are a rumker 
ef musical selections recorded on a tape. To flay the selec- 
tions in the same order as they are recorded on the tafe, 
there as ne problen. Just put on the tape and let it flay. 
But if yeu want to plav a selection near the middie ci the 
tape tirst, then one near the bdDeyinniug, then one near the 
end, andsc on, it will waste a lot of time windirc and 
rewindirc the taye fcr the rext selection. That is, a draw- 


mack Ci tagnetic tare. 


(2) Magnetic Disk : Magnetic disks looks like phenograph 
records rut work on the Same principle as magnetic ta;,é. 
Most ccmputers use the magnetic disk as auxiliary memcry 
Beats. sc, the magnetic disk is one of the most inpertant 
equipments in a currert computer system. in crder tec under- 
stand hew a disk works, one can imagine a fhonografh-record- 
dike disk attached tca spindle a spinning rod. An access 


arm ccning in from tke side fpecints toward the center cf the 
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epinning disk. Ihe access aria lcck lixe a tuc-pronged fon 
with cne Ereng gcing aktove the disk and the cther Celcwoeaeee 
At the erd of each ficny 1S a read-write head that records 
and -lays Lack data. The head on the top preng reccrds and 
flays tack from the top surtace; the head on the Bette 
Frong dees the same from toe bottom surface. The access 
acmS car ucve the read-write heads eitoer in tcward the 
center of tke disk cr cut teward its edge. When a read-write 
head is in a particular position, the ~orticn of thewgdeees 
that acves under it as the disk spins is called track Sea 
contrast tc tape, disks require no winding cr rewindipgmee 
access a farticular cata item. Instead tne access aIm [fosi- 
tions tle read-srite head cver the track containing the 
desired iter. Shortly theteaiter, the spin of the disk 
carries the item beneath the read-write head. Tracks cr the 
disk can ke accessed in any crder desired; for this reason 


disks are called ranccm-acess redia. [jRef. 2}. 
3. {nELt/Output FIguipment 


The functicn cf InputyCutput equipment is tc frevide 
icc ccrmunication between the wachine and its human users, a 
means is tkus needed to ccnvert information from machine 
janguace to human lancuage. There are many different kinds 
of anputycutput equipuent. But, instead of trying tc survey 
all kirds ci input/cutout ecuipment, the discussion wae 
focus cn ccaputer terginals, key-punches, card readers, and 
high-speed printers. A computer terminal consists cf a 
typewriter-like keytcard and either a televisicn-like 
display screen or typewriter-like printers The terginal is 
connected tc the rest of the ccmputer system by wires, which 
Hayoe and cften are crdinary telephone lines. Data tyfed on 
the keyikcarce is transuitted over the wires frcem the ccoputer 
1s eé€itker displayed on the screen or typed out Ey the 
EEL Dt ere 


a. Key-£Eunck 


fee west feCpulan Kind Of Punched card is divided 
meco €0 cclumns, Caen onewalen can noold “the puncred Fcles 
representing one caatracter. Thus, a standard punched card 
Bam Geld Gre tyrea line, which may be up tc 80 characters 
long. Funched cards are tadé with a device knewn as a 
keypurch, which is ecuipped with a typewriter-lixe keyrcard. 
Tata typed on the key-kboard is puncned on the cards. the 
keypurch will also print the typed characters along the top 
edge cf the card. Ike printed line is for a human reader; 
the punched holes represent the same antormation fcr the 


computer. [Ref. 3}. 
k. Card Reader 


To maxe cata punched on cards availarle tc the 
computer system, the cards are fed inte a device kncwn asa 
card reader, which obtains the data from the cards by 
sensing the punched hkcles. The computer system can funch its 
Cwn Cards uSing an cutput device known as a card funch. 
Cften a card reader and a card punch are combined in the 
Same unit. [Ref. 3]. 


c. High-Speec Printer 


Often ccuputer systems must produce large 
amOunts cf printed ottput, such as bills for all of a ccaya- 
ry*s customers or checks for all of its employees. fer this 
Furpese, a high speed printer 1s called a line frinter. 
Fecausée it [rints an entire lire ina single operaticn. Scme 
Figh-sj;eed printers can print thousands oc ever tense of 


maeuscdnd ci lines per minute. j Ref. 3]. 


Fos WECE Pyare 


Tke ccmputer system software consists cE programs tha 
direct tke hardware. The software can be divided intc two 
kinds cf scftware, tkat is, system sorttware and application 
software. ‘Systen scitware consists of ;rograms that Pexieeee 
the ccuputer to exectte other prcgrams. On the other hand, 
applicaticn sortware consists cf programs for doing ail the 
cther -ccks unrelatec to computer operations, such as 
warkéetinc, fayrolls, and playirg yames. The next ferticn of 


the tkesis is devoted to syster software. 


The prograpmirg Jtanguage can be divided into tachine 


language, assembly larguage, and high-level language. 
aw Machine Language 


The central processing unit of a computer system 
can crly execute instructicns expressed in a binary-coded 
form kncwr éS machine ccde cr Bachine language. Programmers 
usually express machine codes in either octal or héexadecizal 
notaticn, cepending on which is more convenient fer the 
Tachire in cuestion. However, there are several protlems in 


fmachire language. 


First; Almost every instruction in a machine lansguage 
Frogramr contains on acdress referring to a locaticn ic fain 
memory. If a fprogran wust be revised and it is ccmncn to 
revise programs to meet changing needs, then the lccaticns 
in which the various instructicn and data items are stored 
will Jikely change as well. This neans that even a sralil 
revisicr may make it recessary to change the address fart of 


almost every instruction in the progran. 
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Second; Machine language prcegrams are f~arased in ccmputer- 
criented terms. They refer to such features of the internal 
constructicn and operation cf a computer as the accunulatcr, 
the ccnditicn-code recister, oferation code, and mair-memcry 
address. [hkef. 1]. 


k. Assemgbiy language 


The central precessor of a computer car not 
execute assembly lancuaye. It can only execute tachine 
codes. fEeéfore an assemrly language prcegragz can be executed 
ty a cemputer, it mtst be translated into machine languace. 


Also, there are several proklers in assembly lauguage. 


First; Cre must still phrase frograms in terms of rachine- 
criented ccncepts such as central processor registers and 
marn-Memcry locations, Cather than in terms of the idéas 


Eost natural to the problem cr to the user. 


Second; Each instruction to the computer still has to be 
kroken dcwn intc smail steps, such as individual Ilcads, 


Beeees, addittons, ard subtracticnus. [Ref. 2]. 
c. High-Level Frograrring Language 


In order to avecid the problems of machine and 
assemkly languages, people have devised user-criented 
languages, that is , haygh-level languages. tThese languwuaces 
allcw frcgrammers to instruct the computer in the terms mest 
meemwral i£Cr a particular preblen, useL, eg iesW=eslic| “oie 
endeavor. Fecause tkere are so many problems, users, and 
fields cf endeaver, there are large number of higher level 
memguaces, €.g. BASIC;/*©COBCI, FCRIEAN, and PASCAL. 


somo iC —--Feginner's All-purpose Symbolic Instructicn Code. 
It was criginally designed as an extremely simple lancuage 


for teaching programanming tc beginners. Now, BASIC is the 


LE 


most widely used procilamming language in education. E¢carse 
Cle lece@ sitll cite it is €asy to implement cr snall 
computers, so Many cf the small computers now used Ey indi- 
viduals, professionals, and small businesses are fregremged 


Sedege D Seer 


*CCECI--Ccmmon Business Oriented Lanyuage. It is the mest 
widely used Frogiamming language an Eusiness data 
Processirg. [ Ref. =]. CCEOL is oriented toward the 
Frocessirg cf the larce files crt data that occur in fPWusaaee 
applicatiocrs. The language caters tc business users by 
allowitg instructions to be started in English-like words 
and ~krases business yseople prefer rather than as mathemat- 


icai fcrvwies.- 


*FCRIBAN -- Formula Translation. It is one of the cla@ea. 
and mcst famous lancvages. As its name suggests, FORTRAN 
caters te scientists, tathematicians, engineers, etc... For 
Many years FORTRAN was the only hijher level language avail- 
able cr fany ccmrputer systems, so just about every inagi- 
Nable ccmputer application has at one time or anctter 


pFrorakly been pregragned in FCRIRAN. 


*PASCAI--The general-purfose lanyuage, which is razed 
after tte French jfkilosorfgher and mathematician Blaise 
Fascal, has recently Lecome extremely popular for teaching 
computer science, edcing out cld standbys like FCRIRAN and 
EASIC. [Ref. 3]. 


COMPILEB--Cf course, a computer's central proceSSor can no 
more directly execute a pregram written in a higher level 
languace tkan it car execute an assembiy language fregran. 


The défirition of a cempiler i= as toro 


"a ccapiler is the scftware te Convert a froyjyram iD aaa 


devel larguage such as FORTRAN into an assemrly language or 


fecwire tancuage precram".s. f[kefs 2). ~it-is well-kncwn that 
PEogrediaging danguages Inerease the ease of COmmunicaticns 
[erneadecemceuter, This 1S so Eecause they citen permit ideas 
to ke written dcwn ir the crder and form that pecfle think 
cf them and because tte alternatives, namely, progranmtirg is 
the language of the machine itself is awkward, indirect, 
complex, and error frone. Thus, there has arisen a vast 
class cf specialized frogranzs (called conpilers, inter- 
preters and translatcrs) which transfcrm the raw ccmputing 
power cf a piece cL couputer hardware into ifaginary 
machines tc process [rojram written in synthetic jgrcectlena- 
crierted larguages. These languaye translaticn prcgrams are 


part cf the set c£ pregrams that are called "software". 


~~ 
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Tre definiticr cf an oOferating system is as fcllows: 
"We view an operating systez as the programs, iaplemented in 
€ither scftware cr firmware, whicn make the hardware usatle. 
Hardware prevides "raw computing power", operating systems 
fake this fewer conveniently available to users." [kef. €]}. 
Next, the functions cf an cpéerating system are as fcllows: 
AN Oféeratinc system 1s primarily a resource manager arc the 
Frimary resource it managers iS computer hardware. Lt 
Frovides many features including defining the “user irter- 
face", sharing the Fardware arong users to share data amcng 
themselves, scheduling rescurces among users and reccvering 
from e€ricrs. The key resources an operating system manaces 
are frocesscrs, stcrage, inputyoutput devices and data. 
Cperating systems arose frincipally in response tc an 
increase in the cost and speed cf computer hardware. Mayte, 
in tLe early days cf Computing, people sat at the main 
conscle, ard wken they wanted to stop their programs and 
think fcr while, they pushed a stop button and permittec the 
Gachine te sit idle until they were ready to resume. Also, 


the cjérating system interfaces with computer operatcrs who 
are fecple cnaryged with the responsibiiity cf monitoring the 
cperating system, responding to reguests for interverticn, 
mounting and dismotrting tafes and disks, loading dad 
unlcading cards. The operating system interfaces with 
System frogrammers and system administrators. The systen 
Frogramgzers are generally ccncerned with maintaining the 
cperatincg sjstem, tailcring it te the needs of the instaila- 
tion, ard modifying it tc support new types of devices. 
Among tke atove functicns of the operating system, it will 
ke discusseGd abcut tke inputyoutput ccentrol system (ICCS) 
and tke icader 22 deta The input/foutput control systea 
is one cf the functicn of an cperating system. This sub- 
Systema frovides elalkcrate se€guences of the machine commands 
to ccertrcl the activities and buffering of the inputycupmee 
devices. IocS is divided again, into two major farts, that 
is, the Fcereman or Trap supervisor and the I0CS cperatum 
ccmmards and suk-courands. These are prcgrams that issue 
the actual I/O comuaands to the devices or contrcllers, 
receive 1yC traps, tLeport results to other software, keep 
track cf dévice activity, and provide error-recovery cafa- 
ralitiess Also, the operating system must alse frevide 
Frogragas and suk-prccrams into the computer memory, loads 
any reguired suk-rottines, and links the sub-routines and 
the pregrags together. 


Cw. CCMEARISON OF TYEFICAL CCMPUTERS 


In this section will be discussed several kinds of 
computer, that is, a large general-purpose computer, a large 
tini-ccmorputer, a small mMini-computer, and a micro-cempurem 
The large ccmputer described is an IBM 370 model 168, tkat 
is a ccmputer widely used fcr data processing. The large 


Wini-ccmputer descrilted is the Digital Equipment (DEC) EDP 


171/45. The small miri-computer is the computer autcmation 
NAKED FINI, a popular system ccmputer. The micro-comfuter is 
the INTEL MCS-80 based on the widely used INTEL 8080 micro- 


ELOCESSCL. 


1. iarce General-Purpose Compeuter 


a. Cost and rord Length 


The large general furpose computer is sc €xfpen- 
Sive tkat it could orly serve as a central computer facility 
for a large instituticn. The large general-purpose ccmreuter 
would reyvire a specially trained statf of programmers, 
analysts, and operatcrs, etc .. AIS@~meLt Has Many feriEh= 
erals, such as card readers, line printers, disk and tape 
systéms, and terminals. The large yeneral-[furpose ccmfuter 
could frecess vast number of recerds. Also, the word length 
cf the large general-purpose computer has twice as Ilcnga 
word as the mini-comrputer and four times as long werd as the 
meer c-CCreuter. Typically, the large general-fpurpcse 
computers kave werd Jengths of 32 to 64 bits. On the ctker 
Hand, wiri-computers tse 12 to 32 bits, and micre-conpeuters 
metro '¢ fits. In oroer to measure the power of a ccmputer, 


the werd length 1s ar important factor. [Ref. 6]. 
rk. Memory Capacity and Instruction Execute Time 


The large general-purpose computer can kLancle a 
darge aacunt of programs and data without using secondary 
storace. Such memory capacity is necessary to handle large 
files, ccaplex calctlations, and detailed reports. For 
instance, the memory capacity of IBM 370/168 is 8.4 sgillicn 
mytes [ Ref. 6]. ASG. the large computer 1s atout seven 
times as fast as the noini-ccmputer. 


ce. Input/Outrut Data kate and Peripherals 


The large general-furpose computer can trarsfer 
data at a much higher rate thar a smaller one. Also, it Can 
utilize high-speed disk systems and other devices tziat 
transfer tmiilions of Eits per second. in this Ccategcry jae 
large general-purpose computer is many times as powerful as 
the gicrc-computerc. Furthermore, large general-furpcse 
computers, in general, have Letter instructions and karcware 
for handling input/cutput. They have input/output charnels 
and ccenticilers that can be activated with a few instruc- 
tions and can then transfer large amounts of data without 
furtker precessor intervention. Many peripherals are inie- 
diately available for large ccmputer manufactures and inde- 
fendent feripheral manufactures. The user can purchase fast 
peripkerais tom” the fiingiepreducs. 


c. Software 


Much uséexr software is available for dlarge 
computers; it ranges from common mathematical functicrs and 
record handling frograms to such highly specialized aprlica- 
tions fregrams as acccunating systems for a particular class 
of engineering problems. The availability of compilers for 
commcn ccmprter languages means that the vast Eacklcg of 
Frograns written in FCRTRAN, CCBOL, Pi/1 and APL can be used 


directly large-computers. 


2. Wini-comguter 


a. Cost and khord Length 


The large Gini-computer is tco expensive to be part ofa 
Predwan. however, the applications ot large mini-ccmfuter 
are lakoratcry, small business or small industrial flant. 
The largé wini-computers can also serve as secondary prcces- 


sors for large confuters. The small mini-comfuter is 


inexpersive enough te be part cf a factory machine, tanking 
termiral, cr test systen. The word lenyth of large tini- 
computer and smail mizri-compfuter is twice as long a wera as 
the micre-ccmputer ard half times as long a word as_ the 


large ccuprter. jRef. 6]. 


I. Memory Capacity and instruction Execute Tizeé 


The mini-computer bas far less nemory cajyacity. 
SO, cperating systems, ccrpilers, and cther scftware 
cesicned for these ccnpfuters must occupy less memcry cr tise 
secorncary storage. Mini-ccmfuters are generaliy used in 
@pplicaticrs invelvin¢e short frograms and smali agcurts of 
data. Alsc, the instruction execute time of mini-computer is 
cne-seventh as fast as the large purpose computer. Or the 
cther hard, the mini-computer is four times as iaéet as the 


mick e=ccnputer. 
c. I/O [fata Fate and Feripnerals 


A Mini-ccaputer shculd freguently transfer the 
Gata cne word at a tine. Of Course, the mini-computer cauft 
handie high-speed infut/foutrfput devices. And, ieie mo ded 
computer can't perforg much cther work. Few peripherals are 
availabie with an off-the-shelf intertace for deveicyment 
Sea, icr the final prcduet. In cther words, mini-ccmputers 
generally use afew Simple féeripherals. Sede) Veysye eepelc ine J 
Fanelis, tumerical disjlays, keykoards, tele-typewriters, and 


a paper-tare readers. 
d. Software 


The user of mMini-cComfuters wiil find far less 
systems and applicaticrs software avaiiabie. A sinyle cper- 
ating system or monitcr, an assembler, anda few ccmuon 
compiiers cr interpreters are all that can be expected. 
Ssometinzes even this scftware requires memory and peripherals 


reycnd tkose suprlied with a minimum systen. 
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Jo Hicro=coOmmires 
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a. Cost and khord-Length 


The ccsts crf a Dicxrce-computer is one-tenth as much aoe 
small] siri-computer. It could , therefore, be  (~abtweee 
Systenz ccsting $1000, such arplications as electronic cash 
registers, CRT terminals, Counters and small instruments are 
aie Cessilile. Cf cctrse, the manufacturer of such items 
would use many wicrc-computers, an order of 10000 dévices 
would re considered large. The word length of micro-ccmrfuter 
has npalf as long a werd as @fini-computer and has cne-fcurth 


times as lceng a word as large computer. [ Ref. 6]. 
k. Memory Capacity 


The micrc-computer has far less memory capacity 
than a large computer. eee S it is almost the same as 
the fQilki-ccivuter, Especially, micro-computers are slower 
than gitni-ccmputers recause their longer word lengtk allcws 


them tc address tetory more efficiently. 
c. Input/foutyut Rate and Peripherals 


The maxinugz InfutyOutput data rate and perifh- 
€rals are almost the same as the mini-ccmputer. Especially, 
Bicrc-ccuputers are used in low-speed applications 
Situaticn involving human interactions, for example, (elec= 
tronic cash registers cr videc games) are ideal for micro- 
computers. Because the resronse time of a ferson is akcut a 
tenth cf a second. Also, paper tape, floppy disk are avail- 
able fcr micro-ccmputer in terms of peripnerals. 


qd. Software 


The micrc-computers, yenerally, have even less 
software than small oini-coagputers. That is, few o;yerating 


systema cr ccmpilers are availatle. 


N) 
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EomeereteEhI TAL APELICATICNS Cb SIiCRO-COMPUTERS 


Micre-ccmputers are useful for various apfplicaticnhs, 
that is, ccnsuner/finstituticnal, commercial (point-cfi-sale), 
Mere aty, indasitrial, data rrocessing and teleccrmunica- 
tions. ‘YTakle I is the exaaple of the wide range ci these 


“products. [Ret o.3 )- 
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Applications of Micro-computers 


eens educational systems, intelligent tcys 

j jandg games, programmable appliances. 
7 er as rn ean = aa | 
Peacdmrrtoces-=|o fice computer, 170 controller, 


: | 
eats prcgrammatile calculators, peripheral | 
{ 


j FP eECCESSOLS. 

|eilitary jnavigation systems, simulatcrs and 
training equipment, communications. | 

Ae reucte terminals, proygranmmatle centrol- 





caticn lers, switching system, multiplexors, | 
i 


Perpice detection /correection-. { 
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1. Autcmatic Data Processing 


PpecouLa be azplied in  ~Support Of administrative or 
Management functions. The main advantaye is tae more tinely 
avaiiarility of the reguired informations. Some reducticn in 


the adgiristrative ccst can tke foreseen but the crder of 


2€ 


this reduction may nct be Significant. Economy in ferscaonel 
would nct ke exfected. Generally, this application Tema 


step fecrsard Dut aot cf tremendous significance. 


Ze Ullitary Ap Lp ireaeroms 


These apriications include reliable rodern ccnrtuni- 
caticns, tactical sSituaticn compiiaticn and dispiay > ae 
centre] cf senscrs ard weapons. The importance of these 
applicaticns can not re over-emphasized. They provide the 
means fcr the efiective communications of the mcdern gili- 


tary waLriare. 
3. ‘Teléeconmunications 


a a Se em ee 


Jelecommunicaticn is che cz the most fruitful areas 


for €curuter Pacplicattonsce Soy this portion wits 
discussed in detail. The definition of teleconmunicaticns 
is as fclicw: “The art and science of communicating ata 


distarce, especially ty means of electromagnetic infulses, 
aS in kadic, RADAR, 1%, Telerphicie, ceee [Ref. 4}. There 
are tkree major inpertant fields in telecommunicaticn, that 
is, large scale comgprtter netwerks, telepneny applications, 


identification systems. 
ae Large-Scale Computer Network 


Large-scale computers and associated networks 
are directed at a nairtcw market of speciaiized users. Narrow 
market means that mary banking and financial applicatier 
insurance, reservaticr systems, etc.. Although the market 
for such applications 1S a Darrow market, it 1s large and 
growing in terms of the number of users. Data communication 
systems can be used tc implement a wide variety cf sfecial- 
ized data processing applications, that 1S, message 


Switching, file manacement, data coliectien a ce 


I4) 


*File Management ; It refers to the remote updating of a 
Gentraiized file, cx other fiie handling and frccessing 


functicns from a rcemcte locaticn. 


*Méessage Switching: It refers to the processing and ¢ccmru- 


Dicaticn of messages cver limited channel capacity systems. 


*Data Ccllecticn: It refers to the use of a remote station 
to provide updated cr current information to a centralized 
fod € . In crder to design a data communication, the trans- 
wissicn technology, communication technology and network 
structure ard technclogy shculd be considerea. The rasic 
role cf a bicro-frocessor in a data communication syste is 
that cf acting as a ccmmunication processor. The rcle of a 
commuricaticn precesscr is to interface or "Front End" the 


host processor with the ccmmunication channel (See figure 
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Figure 2.2 Communication Processors. 
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Zee) s UE there are general functions ina ccemrguter 
retuwerk, that is, scheduling, foliing, storage ard seuees 
ering, cata link centicl, ccde Ccnversion, etc... NOw, ioe 
cf tne akcve functions are performed by using micro cr g£iLfi- 
computers. Also, in cider tc perform distinct ELuncticns sae 


cata ccrfuricaticn system, the micro-processor can re used. 


For e€xanrzple, Protocc i ehangd ling: error checking, packet 
Lessace ECLUaAeloOn, synchrcrization and multiple xem 
[Ref. 31. 


kr. Telephone Applicaticns 


The particular aprlications of Micro-Erecessame 


in telepicny applieaticns are as -fotlousc- 


Switching systems, dicital speech encoding, digital filtegs 
and transaction telezfhone systems. Also, the field Wom 
computer ccmmunicaticns through the switched telefhcne 


retwcrk 1S an importart area. 


1) Telephcne Switching System frovides communicaticr links 
rketween specified lines in response to subscriber reguests. 
The ssitching network is the means of internal junction 


CLECUTS: 


Z) Daigatal Speech Ercoding 1S an important aspect Of tae 
develcpment of digital facilities in the switched telefhcne 
retwcrk. There are tao types digital speech encoding, tfkat 


is, delta aucdulaticn and pulse code modulation(PCM). 


*Delta Mcdulation: It is Eased on Comparing the dnp 
analc¢ Signal with a referance signal on a periodic [asis. 
So, depending on the result of the Comparison, a digitale 
cr 0 is trarsmitted. The referance signal is most typically 
obtaired Ey means of a feedrkack loop from previous ingut 


Signals. 


Ze 


*PCM : It is Fased on Sampling the input analog wavetcrn 
fied Ehegetcrminecd "rate , Guantizing cach sample, and ccding 
it in terms of a sequence of pulses. Micro-processorse ray be 
Heirtazed in aq deita modulaticn or PCM transmissicn systems 


mene runercus control and monitcring functions. 


3) Digital filters are devices that produce a predetermined 
fegitdl cutput in response tc a given digital ingut. The 
digital filter is useful for telephony, rcadar, and sigral 
Frocessirg. A digital] filter ccnsists of elements for guiti- 
Mmeleaticn, addition, delay, and storage, to oftain a fredet- 
€rminéed transfer functicn cn a given input digital signal. 
There are two tasic types of digital filters, that is, 
recursive ard necn-recursive filters. A recursive filter 
Memaz2e€s a reedback ccrftiguraticn to provide an input signal 
Utilizin¢e previously calculated outputs. However, in a 
Men-recursive filter crly the input to the filter is used to 


deteruine tke output signals. [Ref. 3]. 
c. Identification Systen 


Identification systems are another iupertant 
applicaticn area of telecommurnication. The identification 
systems are used tc monitcr cr control the leocaticn cf 
moving vehicles, such as trains, buses, police cr cther 
service vehicles, frem a central location. The operatcr tay 
transfer ccumand to a specific vehicle on the basis cf the 
locaticn information which has rorwarded trom the vehicle to 


moe central station. [Ref. 3]. 


E. HABCDRARE AND SOFTRARE TEENCS 
1. Hercware Irercs 


ite hardware is changing constantly. There are 


several trends in hardware. [Fef. 19]. 
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First; LTevices are teiny increasingly more integrated so 
that e€ackt dces mcre tkan ever tefore, many perforning func- 
tions that night earlier save teen performed by two cr Mere 
devices. Ccmputers are abscrbing functions often [fertcrned 
in the fast by separate units. Tne result is that the ccst 
cf fyeripkeral centrcel units is declining, andthe 


Conficuraticns, actually dvearyecariige 


Second; As the use cf chif technology continues to repflace 
clder, more mechanical units, equipment wiil have fexer 
nmovinag parts to rreak down and fewer corponents. This geans 
that ccests will continue to go down, taking the use cf adai- 
tional dé€vices tore affcrdable. Furthermore, with fener 
roving farts, the oprpertunities to impreve avaiiatility with 


fewer and faster repairs beccmes fossible. 


Third; b&cre vendors are integrating within their freducts 
Frograms cnce writter Fy users. So, Making egquirfment mere 


reliaktle, much less expensive, and easier to operate. 


In adciticn to the aicve trends, firmware will be discussed 
here. ike firmware (the marriage of software and hardware) 
trends will be discussed in this section. The trend tcward 
the use cf firmware, usually in the form or microcode (orten 
residing cn diskettes or in chips), has also enccuraced 
vendcrs tc add increasing aucurts of self diagnosis in their 
eguizmgert. These aid service fersonnel and users in keéfping 
devices opferaticnal for lcnger periods of time Leétween 
Ereakdcwns, while reducing the cost of maintenance. Such 
diagncstic and ccrrecting tccle identify a Variety Ci [reue 


Jems and car even correct scme of then. 


~ 


2% Software Trerds 


Sa Sr Pe ee = a ae oS SP a 


a. Frogramming Languages 


Before lccking cver the programming lansguage 
trends ir software trends, the major problems of current 
Frografaing languages will be discussed. For many yé€atrs, 
language design has teen based cn the computer architecture 
cf tke time. For many years, the computer designers have 
attempted to improve cn the Von Neumann architecture. 
Similarly, the language designers nave attempted inpreve the 
converticnal prcgranning language without attempting to 
design ar innovative ;rogramminy language. In other werds, 
current frcgramfing languages are based on Von Neumann 
computel. So, they are built around a Ecttle 
Meck: \CLc-~at-a-Time. in [rief, conventicnal fpro¢cramning 
languaces are imperative, nct functional. Under this large 
more ccuplex computer systen, more difficulty and preklems 
arise. There are alsc software cost problems in the ccnven- 
tional flogramming tlanguage. Nowadays, as was descrited 
refore, the harcware cost is FEecoming relatively less than 
the scftware cost ib computer systems. This means that the 
software ccst 1S coming up ccntinuously. There are numercus 
duplicaticns in cost of design, lmuplementation, testirg; 
Haintenarce and training that must be repeated fcr _ the 
translatcrs, software tocls, application software and 
suppcert packages have the excessive cost. The general trends 
to design cf the new frogramming language of the future will 
Fe discussed at the rext. [Ref. 21]. 


1) The new programting language will be easy to learn in 
kasic useé ard clearly understccd. The designer should take 
Mee, CoLSideration all kinds of principles in crder to 
desigr the new prcgramning language. And then, the 
Simplicity [rinciple will ke the most important princifle 
among several princifies. 


tw 
A) 


z) The new frogramminc language will be convenient fcr docu- 


lent ative i. 


3) The new programming language will be appropriate fer use 
in a wide range cf pachines and will take into consideration 


cost, efficiency, correctness and ease of Ccommunicaticr. 


4) The new programmirg language will take into consideration 


tser frierdjiness. 
ke. Operating Syster 


A number of operating system trends if c¢civen 
kelow. [Ref. 5]. 


1) Multiprecessing will beccme much more common. In gulti- 
Froceéessing systems, several fprocesscrs share a ccui£ion 
primary storage and a Single Operating system. 
Multiprocessing intreduces the potential for certain tyjes 
cf conflicts that do £ct occur 1D UNL Processor syorense Le 
1S nécé€ssary to seguentialize access to a shared stcrage 
locaticn sc that two processors do not attempt to mcdify it 


at the sane time, possibly scrambiing its contents. 


Z) Many of the cperating systems functions now perfcrmed by 


software will migrate into microcode. 


3) Tke operating systems are being designed to execute 


concurrent programs acre efficiently. 


4) Massive paralielism will become common. It will beccme 
fossikle tc execute parallel programs with great speed 


kecause cf the very Ligh speed cf concurrency. 


5) Cperatirg systems will re designed to foster the crera- 
tion cf virtual machines. keal machine will be hidden fron 


the user. 


6) Develcrments in scitware encineering will result in cper- 
ating systems that are more maintainatle, reliarle, and 


understarcatle. 


7) Ike cpérating system as a resource manager will erdure 
Eut tke rescurces being managed will change. In particular, 
data will be viewed increasinyly as a resource tc be 


Tanacged. 


E) The cencept of distrikuted processing will cause the 
develcrmwent of dispersed operating systems in which cper- 
ating systems functicns are distributed among maay frcces- 
sors through large retworks and the concert of virtual 


storace will endure. [Ref. 5]. 
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JIT. 4 STUDY OF THE KCREAN CCMNEUTER INDUSTRY AND TECENCLOG 


—_—< oe ee ——_ en = ee ee = Se == eS 


Ae. EASIC AEPROACH FCR LEARNING COMPUTER TECHNOLOGY 


Kerea igs a déevelcyfing ccuntry. Mcst of the develcping 
countries have ne hign-level ccmputer technology. Sc, UtUiey 
Should learn abcut ccmputer tecnnology from well-develcred 
countries such as United States, Japan, and west Germany. 
Currently, many Korean people are students and researchers 
in tkese well-develorged nations in order to learn the high- 
level ccmputer tecknology. There are three omcdels fcr 
déarning ccmputer technolcgy: Copy Step, Design Sté€p, 
TLevelcruent Step. 


In cozy step, develicping nations attempt to predice aa 
Banufacttred goods cf similar function and pericrmance as 
the well-developed ccuntry's manufactured goods. Initially, 
they should prodtce the lower level manufactured gcods and 
as success is achieved, they should produce the higher-level 
Hanufacttred goods. Because the copy step takes a large 
amount ci time, there is an insufficient amount of availarle 
funds te fay Lor 2t in tor ar To ofiset the cost ditiem. 
ence, tke companies should produce manufactured gcods for 
profit, investing as much otf the profit as possille vines 
CODY — Step. Hhen the performance of manufactured goods 
reaches the same demand pcint comparison with the well- 
develcred ccuntry's mwanufactured goods, they should ccmnpete 
with a lew-price strategy. The learning phase of the ccpy 
step dces nct reguire special technology, so, it is termed 
the cultivation pericd. The purpose of the Copy phase deme 
increase the preduction techrigue to tnat of the well- 
develcred ccuntries ry using simpie copies, maybe [Ey reverse 


engineering. The feéersonnel expenses are one of the mcst 


Miomtantetractors in the @opy phase; however, most of devel- 
Spedewcaugtiies have no pfrofiem in terms of ferscnnel 
expenses. Kenea's Dajermecavantage in this apprcach is 
essentially the lower wage rates of its labcr force, the 
meoductivity OL Which is at least as high as and frctatly 
kigher than Jafaneses and United States counterfarts. 
[Ref. 7]. So, Korea can ccmpfete with well-developed ccun- 
tries easily by using lower-price instead of higher-level 


Preodtcticn technclogy. 


The seccnd approach in the course of iearning the technclcgy 
as tke design step. Although, they can produce the ranufiac- 
tured gccds of similar performance and functicn as the welil- 
develcped ccuntries, they can not lead the well-develored 
country's technology without ccemputer (Software, Harcware) 
desigr technclogy. fFcr example, if the well-develcrped coun- 
tries develcp new marufactured goods or modify the criginal 
Manufacttred yoods, froblems will develcp. That is, they can 
not enter into ccmpetiticn with only lower-price. 
Therefore, they can not win with only an imitation (ccry). 
Initially, the basic ;roducts were copied from those created 
in weli-developed ccurtries. Irn the seccnd step, thev skculd 
strive tc improve the froducts so that their goods aili win 
a share of the market in these same well-developed ccun- 
tries. Gererally, in order to produce the higher-level 
Hanufacttrec yoods, they should understand the well- 
develcred ccuntry's ganufactured goods exactiy. Aisc, gener- 
ally, wken some fart cf manufactured goods is modified, tken 
it is affected for all things or manufactured goods. They 
Should, therefore, take into account all farts of ccuputer 
Banufacttred-goods in order to improve the performance and 
mone ticn. That ais the distinguishing characteristic of 
computer hardware and software. In order to increase the 


Ferforgance of origixral computer manufactured-goods, they 


ac 


shouid understand the desigr cf computer manufactured gcods. 
And wken the original design cf computer manufactured gecds 
is nodified, they shculd understand the effectiveness or 


influence cn tne marketplace. 


The third approach ir the course of learning the téechnolo- 


cies is tke development approach, the actual prcducticumes 
new azwanutfactured-goods. Therefore, the third step isa 
Significantly higher level step. Occasionally, they can 


Froduce the new manufactured gcods by using existing (crig- 
inal) tectnolegy or new technology. in the develcrment 
apprceach, ccmpetitors are of nce ccncern, since tneiz efforts 
must ke expended on firmly establishing Nhew products. Also, 
if marketing conditicrs are good, then they can centre] the 
Frice cif the manufactured gccds Ly themselves. For exauple, 
IBM's selectric typeéxriter and the XEROX copy tachine wage 


included ir this catecory. 


Fe CUBKENT COMPUTER TECHNOLCGY CF KOREA 


The ccuputer tectnology will be discussed in t€Ii= oF 
software, hardware, the present status of the ccmruter 


companies, and the prcespect of future computer technclosy. 


Ve Earcware 


The hardware of the ccmpfuter is very close tc the 
electronics technology. The electronics industry cf Kerea 
waS CLrly mccderately successful in its early stages of deéevel- 
cpment, the total prcduction in 1965 was only $10 m2 igew@ 
In the fcllcwing years electrcnics production increased to 
£462 gillicr in 1973, an average growth rate of 60 fEercenme: 
Fer year (See Figure 2. [Ref. 7]. Over 80 fercentwae 
the preduction is exported. The major feaecters responsi 


for this regarkarle cicwth are as foilows: 
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Figure 3.1 Growth of Electronics Industry Producticr. 


(a) An akundant, hichly skilied, and literate jiakecr force 
that works for wages about one-tentn to one-sixth cf tuacse 
in tke United States and Japan and has attracted large 


foreign investmert in assemtly operations. 


(b) The gcvernment's effort in developing sound infra- 


structure (transportation, ccmmunication, and electric 
FOwer). 

(c) Ab aggressive and kt-alanced gcvernment develcgament 
sieiategy. 


The larce growth ir cutput was accompanied by a decided 
shift in the share cf the three major categories cf eleéec- 
tronic gocds-consumexr electrcnics, industrial ecuipment 
(teleccmmunicaticn equipment), and components. Ccmputer 
hardware technology in Korea has been enhanced through 
Fresent cay electronic industry contributicns, digital tech- 
nolegy, a fErime fCactcr in computer hardware, is a leading 


Frobier in Korean conputer industry. In Korea, older analog 


3E 


(linear) technclogy igs sSlcwly being replaced Fy |) Gia 
tecnnclogy through ccrsumer accuisitrons. To overcecme tris 
Frokleaq, ccnsu@er g¢ecds are teing stressed recause chanyes 
in the technology for I¥ sets, radios, tape reccders, ems 
videcs are relatively small ard easy to assimilate. In addi- 
tion, the rapid growtk in dcmestic demand for consumer dura- 
kles gave strong Supyert to the industry. For a lorg jt 
the encineer has learned the digital technology by way of 
assemkiing, operating, producing, mending, mainterance, anc 
top-dcwn system desict. The purpose of digital tecanewaae 
is tc study micro-prccessors andthe hardware bus. 2dGa 
fajcxr ccaputer ccmpary in Kcrea nas several excellerzt engi- 
reers whe have a good knowledge of digital technolicgy. Mhis 
means that ¢ach wajer company has the ability to cory at the 
"“poare level". Furttéermore, they are also able to design at 


the Ecard level in tke near future. [fRef. 10]. 


In suguaticn, the kardware technolojy of Kcrea is ir the 


fiddje ~crtion of Ehe f2pst ang the Second nascee 


Currently, tke software technology of Kereca wee, 
seccnrcary factor of the computer industry. Although computer 
software technolcgy tends to lag behind hardware advances, 
software effectiveness has improved and will continue te do 
so. Cf course, the software technology or well-develoryed 
countries were also a secondary development factor at the 
keginning c£ computer systéz advancers. Especially, the 
systea scfitnare field fails trehind hardware in the weli- 
develcred ccuntries alsc. [ Hef. 9 i. The computer scien- 
tists cf Kcrea have studied crerating systems and larguage 
processcrs in order to use ccmputer systems. If NKCwea 
develcrs a computer system indéependentiy and wants te sell 


the ccmputer system, then ait should have the ability to 


Paeitaonteeee chticre system. iheretore, ~tnhe engineers and 
Computec scientists shoula@ understand afout the systenr soit- 
wacré, Cperating systea, and larguaye processor. Fortunately, 
meme "Goid=Star" comrtuter comrany iS going to install a 
"Software development center" during 1984. ioe eck tware 
develcjment center sill stucy the package for users anc the 
Pod y Gl EASTIC software develc~ment. Mcst of all, the soft- 
ware cévelcjment center of Gcld-Star will try to ccnduct the 


modificaticn of EASIC operating system and compiler f£crmats 


in order tc use the Kcrean alphabet, (Han-Gul). Alse;, ihe 
Software House™ was cpened in july of 1983 in xkoreéa. the 
Hajor eprrpcse of the "Scftware House” as as fcilows: 
Whenever the user warts softwatle, toe software house fanu- 


factures tke software (low-level case) or furchases it from 
foreicn ccurtries anc delivers it to the user. [bef. €]. 
Currently, Korea has no highly capable software develcjment 
houses. Althougt, tkey have a few high-level computer tech- 
Nical perscnonel, they have a lack of software develicrers. 
The next chapter will discuss the guideline for sceftware 
housés. Firally, the software technology cf Korea is ir the 
first phase, that is, copy phasé€ amony the three phases tor 
learring the computer technology. 


tai 


cero octe oracus Ch okOrean Computer Companies 


There are several majcr computer companies in Kcrea. 
Cn the kasis of Korean Industry Bank's data, the present 
Status of Tajor computer ccmpanies will pe discussed. The 
Korea's dcmestic market, one of the largest in Asia, is 
almost ertirely there because the government has Lannec the 
amoort cf assembled comeuters. SOmepLak, the major 
companieés---Gold-Star, Samsung, Daewoo, Hyundai and Criental 
Frecisicn Ccmpany (OFC)---lag the United States and Jafanes 
competition in technclogy. [Rete Sine. But, they say ttey 
are determined that Kcrean asséembiy lines, now churning cut 
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gillicos of color televisions, will some day be puttipewege 
rerscral ccmputers [fef. 11]. Already, Koréan comparies are 
doing ccmputer assemtly work for United States sarufac- 
turers. Gcld-Star has two fersonal computer companies, tie 
iS; Geld—=ta rE Tele-Eleectric Co,. ede and Gcld-Star 
Cone uve t. The former 1S ccoperating with Data™ Freocwen 
Corpcraticn company cf the United States and the latter is 
cooperating with the Koneywell company of the United States. 
The Lata Froduct Ccrporaticu ccmpany is one of the amecst 
famous printer makers in the world. So, thanks to the Data 
Froduct Ccrporation ccmpany, the Gold-Star Tele-Electri cee 
itd., pfreduced the M=100, pate peincen Also, the ccmpa= 
nies axrée€ gcing to picduce the profile disk drive indépen- 
dently ir the aear future. The Gold-Star Conputer eee 
Froducing tke Cathode-Ray-Tube (CRT) terminal which can use 
roth the Kcrean and Erglish alphabet. Recently, this ccupany 
develcpec tte 8 Fit Micro-ccmputer independently, that is, 
GSDPS 6, mcdel 92, 94H, 96. The CPU of GSDPS 615 Z—-&Cayeame 
the czperatirg systemr for GSDPS 6 is CPYH and ME/M. (ailcae 
Thanks tc Honewell ccmpany'*s assistance, the Gcld=S@aps 
Computer grccuced the geseral-fpurpose large scale ccmputer, 
GSDEPSE(main-frame). Ibe major characteristics of Tanuiaee 
tured gccds of majciI Computer companies are referred to 
Appendix A. Next, Sar-Sung Computer company has been assen- 
Elinc ard Suppling tke CRT terminal and printer Since SiGe 
This ccupany's policy has keen import the rerscnrei 
computers from United States and Japan and suprfly the 
faticrel parketing. frets eg. But, In 1982, this ¢c¢ipame 
cooperated pith Hewlett Packard (HP) company. Sc, tae 
comfrany is assemklinc and prodtcing the HP3000 series miri- 
computer aS an criginal equifrent manufacturer (CEM). tMinhe 
Sam-Sung Ccmputer ccrpany is proeducing the Smart terminal 
and are €xperting the terminal. Also, Dae-Woo and Hyun-Lai 


are tro cf the biggest electronics companies in the ccurtry. 
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Sole ey Tae~koo anad &yun-Dal are not yet inthe ccreuter 
market. Next Orientai-Precisicn-Company (OPC) 1s froducing 
the CEI terminal (except logic toard) andis experting a 
large ancunt of CRT terminals to Televideo Computer ccupany 
cf Urited ‘States. Ard, the CPC is froducing the 32z fit 
computer thanks tc Nippon Data General Company. As the 
author discussed eariier, the major characteristics cf Lanu- 
factured gocds of majcr computer companies are contained in 


Appendix A. 
4. The Prosrect cf Computer Technology 


Most of all, itis eéssential for each ccgary to 
learn the technclogy cr ccpying, and the technolcygy tor 
Froducticn, as soon as possitle. Next, ¢ach company gtst 
dJearn tke second appicach ptasée, that is, design technclogy. 


And tken, e€specially, ail computer companies of Korea stkcuid 


try tc design the Kcrean-style computer. CurrEentiy,. the 
~ajor ccmpeuter ccifanies are trang CO process the 
Korean~Alphabet by using existinj computers. fetes 9°) 


However, major computer companies are going to dévelc;y the 
Korean Aijiphabet werd frocessirg system in order te under- 
stand and use the computer easily. f[Ref. 9]. Phen Tres= 
fectcrs" in the ccmputer industry in well-develcred 
countries are studying Distributed Data Processing ({DDP) 
systems, Iccal comptter networks (LAN) and super-computers 
fine Stk generations computer). Especially, in the scftware 
field, tke computer scientists are studying beth proegrarming 
jdanguage and software develofment tecanigues in crder to 
cverccHue tke software crisis, software complexity, and soft- 
ware friendliness. Ctrrently, kKoréa can not compete with the 
weil-ceveicjed ccuntiries in terms of higher level ccmruter 
meennclogy. However, Koré€a should grasp the respect cr 
computer technology in the well-developed countries and 


learn their computer design technology. Furthermcre, korea 


wWili try tc enter the third apyreach phase, that i> gee 
cpment phase. First cf£ all, Kcerea will do two basic tiimeee 
As was described befcre, Korea wiil develop the Korean-style 
computer in order to use and understand the computer easily. 
Also, Korea will deveiop the bnew computer in order tc expert 


jt tr the distant future. 


Cw. TEE CCMEUTER INDUSTRY OF KCREA 


1. be Present Status cE Computer 2nstaldar moms 


Cn the FEasis of Korea Industry Hank's data, the 


presert status of ccufyuter instaliation will be discussed in 
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Figure 3.2 Status of Computer Purchase. 
this “Se€cticn. According to Figure 3.2, the total nunmter of 


computer purchase were 633 units at the end of 1981 year. At 
that tine, the total numter of large mini-computer are 
greater than the total number of small mini-computer and 
ficre—ccrcuter. On the other aang, in, ese the Kcrean 
Ferscnal ccmputer market ktegan a rapid expansicn fhase. 
This has caused the number of small mini-computers and 


ficrc-ccnputers to cut distance the total number cf main 
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Figure 3.3 Status of Computer Application. 


frames ard fani-comptters. Figure 3.3 is the current status 
Sepccty;uter applicaticn. loday, especially, Korea imforts 
large-gereral purpesée computers and large Mmini-ccuputers 
instead oi small hinI-cenrutcers sand mMicro-computers. 
Therefore, the current status of Korea computer application 
is fcr Sinfle business Management and simple calculaticns 


instead cf Ligh-level scientific calculaticn, predicticn and 


analysis. As waS Giscussed earlier, from Figure 3.2 and 
cay it is kncewn that Kcrea purchases predomiantly the 
large-ccg@puters rather than smaller-computers. Also, the 


tere TuLECse Of Eurchasing the computer is for Simple calcu- 
laticr acd Lusiness ganagement rather than predicticn anal- 
ysis (Decision Suppcrt Syvsten) and high-level scientific 
Calculaticn. [Ref. 12}. A decision sugport system (LPS&) is 
Gefined as an infcrmation System designed tc jrevide 


Managers with irforgsaticn tc support their decision-making 


FLOCESSESs; an advanced Management aintormation systen. 
{Ref. 10°. Pid em atens enc §CULpene Status “of ccmruter 
Dmereccucticr nethods. PEO umolgure weet as krowr 38 


Fercent cf computer introducticns were introduced Ly way of 
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FIcGuUrEe 3.24 Method of Introduction (Aug/1982). 


rentalylease. Currertly, Kcrea expends a large amcunt or 
foney withcut reyard tc present status of computer afriica- 
alee [Rert. 9]. Fer instance, Korea expended $82 million 
for rental charges in 1980. Cn the other hand, Kcréan 
computer ixcdustrcy becans tc tEcom f£0f£ nicrc-COonruteLls ee 
1983, wken some 50,CCO units were sold at an average frice 
cf $200. (An additicn 10,000 were sold to the government at 
reduced rate). [Ref. 117]. 


In sugmaticn, if Kerean computer cowpanies can produce the 
computer ky themselves, they can reduce the expenditure cf 
the larce amount cf money if the future. Because korea 
should nct be expending the rental charges for ccirpruters 


which creates a faiarnce of fayrent problen. 


¢- dhe Eresent status cf the Korean Computer Incustry 


As was discussed earlier, the Korean electrcnics 
jJndustry has achieved remarkakle growth in terms cr Ecth 
Quality and guantity. As the Korean el¢ectronics inductee, 
keepS UE with this regarkable rate of growth, they can 
compete with the well-developed countries in the electrcnics 
industry rti¢lid. In crder tc ccmpete with the well-develorped 
countries electrcnics industry field, Korea should cverccme 
the fcllcwing Significant frotlem. Figure 3.5 is a cemege 


nents ratic of eiecticnics manufactured goods. Figure Gag 
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Figure 3.5 Comwponents Ratio. 


shows tkat the iarcest ratio of electronics manuiractured 
goods are in the United States, Japan and Western Euro;e. 
Cn the cther hand, there is cnly a 16 percent cciEcrent 
ratic fcr industrial €gquipment in electronic manufactured 
goods in Kcrea. In craer tc keep up with the levels of 
electronics industry of well-developed countries, KoLlea 
should rake a radicai reform of the component ratio cf eléec- 
tronic ganufactured gcods. It should be increased uf tca 
devel cf 30 percent. The ccmputer industry will flay an 
important rcle in increasing the component rate fcr indus- 
trial €gtigment cf electronics manufactured goods in Kceréa. 
Meme a £atter of fact, it can be easily recognized [roa 
fist crical, Statistical research data of United Staeées, 
Bapan, Ctc.. [f[Ref. iz}. [Ref. 14]. [Ref. 15]. [Ref i1€]. 
Iherefcre, korea can take an interest in the computer field, 
that is, a fastest gicwth rate, in order to develof carabil- 
lties in electronics industry field. Korea has attempt to 


develcrp tke micrc-couayuter along with large-general furpese 
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computer, tini-ccmputer, and ficrc-computer. Because pence 
is a developing ccuntry, it 1S restrained by several 
constraints, especially, technical personnel and mcney for 
the deveicrpuent cf all types cf computers. The growth rate 
cf the wicrce-comgputer in terms of dissemination was arcut 
60-70 percent irem 1576 toNige 1. “PRerceee In additicn Ge 
this, screa's market for ficro-computers began tc ~Lecmeame 
19836). 2ilce, currertly, the technical perscnnel whe have 
graduated from computer science fields number about :920. 
This ircludées technical personnel who have graduated fron 
colleces and universities as well as, technical cclleges. 
This rugker includes the pecple that study computer science, 
couputaticn and statistical science, and computer and 
craftsmar science. Currently, Korean computer ccrpanies 
have encugk technical perscnrel wac have graduateda fron 
computer science fields. But, Korean computer companies are 
faced with shortage of technical personnel. The next 
chapter will discuss a profosal for solving the frcklem ot 


software technical fperscnnel shortage. 
s- dhe Prosrect fer the Ccmputer Industry 


The Korean ccrputer industry is driven on the kasis 
cf the electronic industry. Especially, Korea got the feasi- 
rility Fy waking the CRT terminals. The CRI terminai was 
made cn the basis of television technology. Of ccourse | veh 
terminalis which were made Ey Kcrea are less reliatle than 
cne cf developed courtries. Hcwever, in terms of guantity, 
Korea experted 100 thousands CRT terminal in 182 and 


exported 350 thcusards CRI terminal in 1983. [ Ref. Sie 
After iccking over, the Kcrean electrenics industry in 
detail, it can be divided into three kinds of fields: 


computer, Cccmmunicaticn, and semiconductor fields. The gcal 
cf three fields are tc produce the computer independently, 


Frodtce the communication eEguipment independently, and 
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Maeoatecuw ines incegcratec Circuit ({IC) independently, respec- 
tively. Currently, the people who are associated with 
computers aryue that the ccmputer industry 1s the trcst 
importent fieid of tke tnree. Also, the other industries 
argue the same as the computer field's argument. [Ref. &]. 


So, top maragers will find determining their policies tc be 


avary difficult and fainstaking task. As was discussed 
earlier, Kcrea 1S a developing country. So, Korea has 
several ccnstraints, especially, personnel and cajital. 


Tnerefore, if Kcrea drives the three fields simultanecusly, 
men failure may occtr. Among the three fields, the ccnmuzu- 
Dication field has re froblem in terms of investuert sirce 
there is encugh domestic marketing. Alsc, the electronic 
comparies wevld like to invest in the semiconductor field in 
terms cf lerg feriod (strategic view). So, in fact, computer 
field is the weakest among the three. The domestic marketing 
c£ the ccrputer fieid iS very narrow. At present, korea 
imports the semiconductor frem foreign countries. This mgakes 
the ccrputer cost very expensive. Also, most Companies which 
need the ccuputer purchase the coaputer trom weil-develoryed 
countries. Therefore, the domestic marketing in the comyputer 
field is very very narrow. The Korean government anncunced 
that they sould supgcert the ccmputer information irdustry. 
But, the gain furpese of the government announcement is to 
stress tke technigue cf computer applications. The future of 
the Kcrean computer industry is very good. The reascns will 


ke discussed on the rext paragraph. 


mir SC ; The majcr factors which are associated with the 
computer industry are the ccmmunication and semi-ccnductor 
fields. Fcrtunately, the Korean computer industry will ke 
develczed effectively since the computer industry is [reg- 
ressing as well as ccmmunication and semi-conductor fields 


mea crea. 


WE 


Second; As waS indicated LEy the computer industry itsedee 
companies gay nct fcllow the well-developed country's work 
ain terms of computer technology. That is, Korea can develcp 
their ccuputer industry without a large amount of investment 
“£y analyzing and stucying the trial and error technigquccmas 


a weil-developed ccurtry's technology. 


Tingimee: TkLe personnel expense 1S the greatest factcr in 
computer industry. Hcwever, the Korean computer industry has 
@a maicr advantage in this field, that is, the lcwer wage 


LTates ci its larkcr f£crce. 


Le. KEVIEN 


Lascussed was the current status and the prospect cf the 
computer technology and computer industry. In additicn to 
the akcve cortents, tne afrrcach steps for learring ithe 
computer technology was discussed in order to understanc the 
devel of current computer technology and guide the direction 
cf current computer technology. As was discussed earlier, 
there are three epprcach steps, that 1s, copy, design, and 
Gevelcyaernt for learring the ccmputer technology. Acccrding 
to tke aprroach stefrs, the current status of the Kcrean 
computer technology is involved in the first phase and mest 
companies are trying to ijiearn the product tecknciccy. 
HOWE VEL, some gajor computer Companies are studying the 
seccnd phase (just in terms of a few fields). Especiallg@ 
in order to develop the Korean-style computer, they stould 
dearn tke design tecirclogy. The Korean computer industry is 
in the same early stages as the Korean computer technclcgy. 
However, the Korean electrcnics industry should follow the 
well-develcred ccuntry's work. That as, the Korean elege 
tronics industry should bre ccnverted from the consumer-gocds 
to industrial equipmert production. Really, the main ccmfo- 


nent of industrial eqguipuent is the computer in 


well-develcred countries. Mherefore, Korean electrecnics 
comranies are feelinc the necessity of conversion anc ttey 
are investirg a jarge amount cf money in the computer, secrzi- 
Gonaductcr, and communicatvon fields. Alsc, the kKcreéan 
POveLRIerLt aunounced that they will bring up the computer 
industry and semiccrductor fields during Korea's fifth 
maive-Year Filan (1982-1587) - Thererore, 1f they enlarge the 
domestic tarketing and they ccoperated with the gcverrment 
the Kcrean computer industry can learn the design technclogy 


mime ne near future. 


2110, 


IV. A EROPOSAL FCB THE KOREAN COMPUTER INDUSTRY AND 


GOVERNMENT 


i eee es se ee 


Aw A FRCFCSAL IN TERRES OF THE NEAR FUTURE 


i. “Sceftware Horses" Activation 


Currently, scftware technolojy is mcre a infertant 
factcr thar the hnarcrare technology. For exampie, in the 
early 1S£0's, hardware cost was substantially greater tkan 
software cost, with the former as Duch as six times as the 
tattexr. [ Ref. 22]. However, most peo,»le faced the "soit- 
ware crisis" ten years ago. So, Nowadays, scitware ccst is 
much mere expensive relative tc hardware. Therefcre, the 
kusiness strategy cr computer companies in well-develored 
ccuntrie€s was to give software much more emphasis tkan hard- 
ware in terus of marketing rcclicy. In order to keep uf with 
the level cf more developed ccuntries, Korea should develop 
its cwr scftware indtéstry. As was discussed earlier, soit- 
ware tecknclogy in Kerea is currently in its anfarcy. So 
far, tke Kcerean government felicy for the computer industry 
has nct emphasized scftware but hardware . Of ccurse, 
policies cCcncerning hardware are net necessarily bad. 
However, in a world-side sense, the computer companies stow 


a tendency to develcg software rather than the hardware in 


crder tc get the aaximum profit. [| Reteae ec Fortunately, 
"Software houses" were estaklisned in 1983 i1n Kerege 
[retin s f- But, most Software Houses have problems, ir the 
areas cf meney, technical personnel, etc... The Kcrean 


goverrmert shoulG aid in the sclution of these prokiems in 
crder tc develop the software fields erfectively. In ctker 
words, tke government should provide concentrated sufrort to 


the scftware houses. The United States ut1ilizes a tammcrecu 


oe 


Svstet, that 1s, Celpammcemimay deduct Uwe te 25% cL their 
software déevelopuent expenses from their taxable ccrpcrate 
inccme. The Korean covernment should alsc develop @ tax 
credit system Icr bcth users and software developers, in 
Seder “te prime or £eost the development of the ecitware 
industrie€s. [Ref. €&>. Alsc, it will take a long tise to 
cultivate agen of talent tc complete the development of 
higher-level specific software. So, the computer ccipanies 
will reed tc invest a large amcunt of capital, develcrurent, 
Barckétincg and other resources to support Kcrean comfuter 
companies. Subsequently, the effort and investrent by 
Varicus scftware firs in developing specific software will 
permit Kcerean puklic institutions to leave sorttware céeveicf- 
ment tc private software developaent companies. This action 
will allecw Korean puklic institutions to return tc their 
criginally chartered duties. Namely, the public instituticnas 
should try to sclve the prcrlems of “soitware souses" and 
these ccipanies should respond to a Gonsultaticn:. 
Furtheraicre, the Koréan government should allow the scfitware 
comparies tc particifate in the gcvernment projects in crder 
to accurulate the software technology. Of course, the "soft- 
ware houses" have a tew high-levei computer technical 
Ferscnnel, however, they have a lack of computer scftware 
Ereadth. But the frorlezs will be solved in the neéar 
future. Currently, the software aouses manufacture the 
software (lcw-level case) or purchase it from foreign coun- 
tries and céliver it without studying about the ccmrfanies 
demand in detail wkenever they want software. The abcve 
method can not suppcert the ktusSiness companies effectively 
ernce tkey don't krow the system opbpackground exactly. 
Therefcre, the software houses should take into acccunt the 
systen kackgrourd tefore delivering the software tkus 
improving the capability of the business company. In cther 


words, tke software houses should analyze the frcklems cf 


cn 
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Fusinesses and then try to scive these problems fcr these 
kusinesses. Therefcre due to the arorementioned lack of 
Korean capakility in software technical development ané the 
expardiac rele cf ALTE iain rcrotlem solving in this rapavame 
develcfirg industrial ccuntry, it is logical that che H#epeGe 
c£ the future cr kKcrea as well as other develcjirg- 
industriai countries lies in the area of computer scfitware 
develcsment. Therefcre, the function or “software hcuses" 
is very aigportant to the future growtn cir the  Aepeam 
GCOMeCUtTeE anduser ye The major function of “software heuseee® 
shouid rte tc develop ard manufacture software packages that 
can standardize applications among ccuntries inveivec ai 
heavy industrial development. Such commonalty will” Bea 
atself te icw cost-pexr unit manufacture and resultirs lcser 
cost tc tke user. 


2. Levelopment ci a Single Natker sequeum 


As was discrssed earlier, the current kKcrean 
computer dcmestic market is very narrow, consistiag 7 
large part, of micrceccmputers and related equipment such as 
CRT teérainals. In cider tc increase the market fer these 
computers, Korea mest find export markets. Difficulties 
exist, hcwever, sith expanding exportation. Korean ccmfuter 
companies technology is presently at a lower level thar many 
cther Ereducing countries. Carfital is also scarce. Kememm 
computer ccmpanies Should therefore ccncentrate thea 
exrforts tcward develcfing ore portion of the market cnly. In 
particular ¢pecializing in the manufacture and expcrtacion 
cf one type computer. In other words, the abcve argument is 
that Kcerean computer ccmpanies should specialize cr ccncen- 
trate ujpen a specific componentS of Computers? This is so 
at least if Korean ccM@puter Ccmpanies want to go Leyenda 
superficial comprehersion and acguire a depth cf urder= 


standing. Of course, Kerean computer companies can't 
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possikly knew abcut everything. Since Korea is a relative 
newccgmer in tne area of technc-industrial develcrment it 
has Jimited financial and technical capabilities at its 
Fresent stage cf growth. This limitation inhibits its 
ability tc approach the deveiogment of its computer industry 
in a "macro" sense. Cn the ctner hand, as Korea narrews its 
scope tc a ranye of specific ccmputer production, an urder- 
standing cf it aid an expertise in providiny such gccds and 
services can increase accordingly. also, Korean cCcmputer 
companies ar more easily develop a detailed knowledge of 


specific ccmponents cf computers than if Kcerean ccmguter 


comparies froduced an entire level cf components of 
computers. Korean computer companies have several 
constrairts, especially, lack of technical perscnnei and 


money, fcr developing computers. Therefore, the arove arcu~ 
ments are useful fcr Korean computer companies. FOr 
example, ocst Korear computer companies has seen assenmtling 
and exporting CRT terminals. Although the CRIT terugiral nade 
ky Kcerea area little less reliable than one of develored 
countries, Korea expcerted 100 thousand CRI terminal in 1983. 
Furthermcre, mest cf£ business companies would like a 
distrirkuted data processing system instead of a central data 
Frocéssitg are in tke future. This is one of the trends of 
computer data processing. So, the demand for CrT terminais 
will te increased. mheCwerone, ethe pessirility cf CRT 
termiral in the world rarket is good. In summation, itis 
Suggested trat the Kcrean ccmputer companies should study 


specific priority equipment such as CRI terminal. 


As was discussed earlier, currently, Korean ccmfuter 
comfpani¢es seem to have enough technical personnel whe have 
Graduated f10em computer science fields. But Korean comfuter 


companies are faced with actual shortages of technical 
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perscnnel. The reasors the ccrputer Companies are taced Waren 


a shcrtage cf tecnonical ferscnnel are as follows: 
FIESt; Shertage cil Gudliieed Tacule 


Currently, the ratic in prefessors of Kcrean computer 
science fieids are FE.P {24%), M.S (70%), and B.S (63m 
[Ref. 8]. Namely, the preresscrs wio have the M.S dégree 
are teaching the students cf the computer science fields. 
Furthermucre, unfcorturateiy, very few or the raculty have had 
substantial practical experience in designing and ruiiding 
computer systems ik a production envircnment. It @ee 
extrenely difficult for scmecne who has never practiced 
engineering to teach it. In order to solve the atrcve 
Frocbler, tke university shculd cooperate with the ccmfuter 
companies. That 1s, computer industry and wUniversai 
exchange pregrams fcr faculty could help to alleviate this 
problen. 


Seccnd; Sherktage of Jsk-worx 


GeneLrally, the required courses in the computer se¢cierce 
fields are Assembler, COECE. FORTRAN, Data Structiumer 
Frogranging, Compiler, System Analysis, and several] kirds of 
Hathenatics. Also, the ofpticnal courses are Oferational 
kKesearch, Simulation, Data Ease ,etc.e. Tnese are alzost the 
same ccmputer science fields as those of the United States. 
Bur, mcst Korean wuxbiversities attach more importance to 
theory than lab-work. Also, sucst universities, colleges, and 
technical cclleges purchase cnly a limited number of micro- 
computers, so students who are studying in computer science 
fields have little chance to use the computers. HCWEVEL, 
the ccmputer software field is measured in terms cf frac- 
ticai sap i licatirous;, not pure theory. Mest courses must 
include cr te tightly coupled to some sort of iak in which 
the ccncerts are put into practice. 


cn 
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Game ectnher shang, the computer Companies Should renenker 
that the uriversity ¢xists tc frovide education cr lasting 
value and to teach ccncerts tc which students can turn 
mieoughcuL eneilt Careers. DnHus, Certain training réespcnsi- 
bilities will always fall on the computer companies. Mhere 


are several reascns: 


Even if a Kcrean university education in software field were 
to attemrt to model tre "real world" as clcsely as pessille, 


some pfictlemrs would érise. 


Meeedt 1s Very difficult to cenvey an accurate underetaidiny 
ci ctudcetinsg, beth in develcprent and operationai ccsts for 
software systems. This protlem is furtner magnitied ry the 
general Jack of tnderstanding cf cost estimation. 


(2) There are important differences between the structure of 
agrcur in a software field (where the okjective is educa- 
tion) and the structure cfr a group in the ccmfuter 
industry({where the okjectives are to produce an artifact and 


to serve the individtal career goals of the group numters). 


fo )6LGCUSELY practices are far from being standardized. At 
this stage, it would be impessible for any university 
program tc nodel a céeneral industrial setting for ccmfuter 


SsyStem Eroduction. 


FE. A ERCECSAL IN TERRES OF THE DISTANT FUTURE 
1. Sociai Policy 


As ¥waS the case with the Industrial Revoluticr, the 
imprevenmert in jredtctivity that computer technology wall 
allow is Easicaliy gccd, since it can be create more ic€isure 
time andyor a higher standard cf living. However, tke short- 
term ccnsé€guences will be disastrous unless it is freferly 


planned. This is sc because, basically, the demand side of 
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tne ecerncoy has a muck slower response time than the Supp 
side. Therefore, the computer technology can lead te higter 
unemplcyzent and the unegual distribution of wealth. Urless 
thesé ckanges are fredicted and controlled, the Kcrean 
society may experience serious unmanageaLle conseguerces, 
and tre Icng-tern advantages crt the computer techncicgy ray 
ke lest. Therefcre, the Kcrean government skould take into 
account the above ficklems when they plan social felicy. 
The sé€veral proposals to solve the apcve preblems wiil te 
discussed in this section. Fcr example, the increased ievel 
cf unérplicyrent that could result from the adopticn cf the 
technclocgy. The government pelicy should not be to prevent 
labor displacement [rut to make it acceptable by ensuring 
that it does not ccrvey sccial hardship or Stigma  ardamiay 
EFroviding tke people involved with creative opportunities 
for the future. Next, the high-level computer technclcgy 
ay create an ineguality of earnings. That is, if the 
Froductivity of a particular job is greatly increased in 
ccmpariscn with cther jobs, then it can be done with less 
effort cr time. Sociologicalliy speaking, caution DaSeeee 
emphasised in the airtroducticn of automation into the werk 
Flace. The resultirsg increased productivity at a lcwer fer 
unit ccst may cause cr intreduce economic inegualities or 
Ineguities laid upon the shoulders ot those in the werk 
Flace wke de not benefit f£rcem this improved technolcesy. the 
inequities make include, invcluntary reduced wages cr lcss 
GCEMICL Ss. The above situation may occur on a@ macre scale 
with ccutyanies. That is, scme of the companies will kre akle 
to use tre technology tec make "disproperticnal”  p~roefi tsa 
cOmpariscn to those ccmpanies who produce at a comparatively 
inefficiert rate due tc insufficient technological improve- 
ment. @Ghis should previde an incentive for itprovement. On 
the ctker hand, some sectors cf tne business companies will 


ke upatle te benefit to any significant degree. Therefore, 
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the kigh-level computer technology may create frectlems 
unles<¢ it is proreriy fFlanned. It 1S likely that comfuter 
technclcsy wili chance the style of government. iba tes, 
more e¢fiective infcrmation collection and analysis can 
improve the efficiency of government and it will simplify, 
kut imperscnalize interactions retween government anc the 
individual. In order to d€al with the above changes, the 
Korean government shcuild take into account the fcllcwing 


Trojpcsals: 


fjMemeecrange€s in the rules relating to the apprecval chain 
which is Fased on the ligitations in existing systems. 
Mit@@crtiy, in Order te obtain approval of a paper, the farer 
should [ass throusgit the Icijlownng chain, that is, 
drafter-->section chief-->defartment manager-->directcr--> 
Vice fpresident-->president. Therefore, the Korean gcvera- 


ment shcvld simplify the precess of approval. 


(2) Decale rea ticn cl ©reeerd collecticn and keéefing. 
Currently, gst wmpdceres dieakept inh ga filing cakinet. 
Therefcre, theft and loss are guite possible. To sclve the 
probplen, the Kecreanb Jovernment can use acomputer file 
rather than filing cakinets. Also, exchange of infcrmation 
takes a long time with existing paper system. To sclve the 
above ;rcktlen, the Korean gcvernment should consider the 
cn-lire ccmputer system. It does provide for the excharge of 


inforgaticn immediately. 


(3) Erovisicn of different, (ideally simpler) and more cost- 
effective fpaper forms of taxation and tax collecticn. 
well-designed taxaticr and tax-collection forms can increase 
clerical efficiency, improve work flow, and lower systen 
costs. Ic evaluate a form's effectiveness, the Kcreéan 


goverrmert should keep four principles in mind: 


First; Ite form must te easy tc use in the systen. 


Seeorna: The completed form gust be easy to use in the 


Systegq. 


Third: The forg shculd not ccllect data that will eepecre 


used in tke systen. 


Fourth; The form shotld not be unnecessarily expensive. 


Z- Ccbputer RKesearch and Development Centerts 


Establishment 





Uncertainties concerning the future provide risks 
for Kcerear computer companies as well as for the well- 
develcped ccuntry's computer ccmpanies. Technology fore- 
casting, therefore, is thecretically as essential and 
valuartie fcr Korean computer companies as for the vwell- 
develcred ccuntry's ccmputer ccmpanies. Unfortunately, most 
Korean ccmputer companies currently have no "Research and 
Teveilcprent Center". Tne gain purposes of Research and 
Deveicgment Centers are the support of the Korean computer 
companies ard the development cf an effective coufuter tech- 
nology. Tre emphasis of such support should not be tcwards 
contrecl applications tut towards information handlincvaeeaee 
caticrs in the office, home, public institutions, and else- 
where. The Kcrean computer companies should ccnsider 
ocrgarizing Korean electronics Research and Develcrment 
Center's resources. This includes equipment, mcney, 
taterial, facilities, and fersonnel. [Ref. 10]. The 
Research and Developaent Center would previde a fcecus fcr 
the suksect and could play a valuable role by froeviding 
techricai support services tc computer companies. In 
general, scme develcring ccuntries believe any research and 
cevelcrment is tco eéxpensive for them to undertake. This 


Ltelief is vulnerable cn two counts. 
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MEE St, Poms ecechiaecdim aessibDle tc” do some tyres of 


research in small plants. 


Second, it is vitally necessary for most develofirg coun- 
tries tc engage if research to remain competitive. 
Nevertheless, xcesearch and development poses two real frecb- 
lems fcr a developinc country. it consumes both mcney and 
Management time. If it is unproductive, any researck is tco 
costly. If it is prcductive, however, it may be cost effec- 
tive and result in increased production efficiercie€s ana 
resultinc ccst savings. Kecrean computer companies can tse 
the fclicwing arguments’ to Support establishrent Ca 


"Researck ard Developnuent Center". 


(i) Kcerean computer companies can use individual renters of 


university faculties as consultants. 


(2) Korean computer comparie€s can use university research 


grours fcr consummaticn of research projects. 


it is sucgested that Korean computer companies should estab- 
lish tke research and development center in terms cof futtre 
requirements. After estarlishment of the Kesearch and 


Tevelcpment Center, the following areas should be fursued: 


(1) Technical fcrecasting and policy determinaticn. There 
is a ccnsiderable tinme-lag ktetween the development cf tech- 
nology ard its widespread application. For example, the 
transistcr or high-Jevel ccmputer language can take ten 
years frog concept tc commercial application and a furtter 
five years befcre they achieve widespread user imfact. 
{Ref. 18°. Ever mincr changes like the virtual stcrage can 
take five years to develop and a further five years to 
achieve widespread user impact. Ey looking over the kistory, 
the general trends in computer technology over at least the 
Short and mid term can be predicted withcut reference eo 
any fcrm of technological fcrecasting. 
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(2) Use of computer techncicgy in Government. The Kcrean 
goverrmert announced that they will use the computer in 
crder to handle public adminstration effectively and erfi- 
ciently ry 1986. It 1s predicted that the use of ccmrputers 
in gcverrmert will ke increased. Therefore, Research and 
Tevelcztment Centers aill prepare for the forthcoming revo- 
luticn ir computer development and aprlication, and will 
influence beth the nature and capability of governnert, and 
the efficiency cf gcvernmert processes. An example could 
ke at the statistical level, ccncerned with census cf forpu- 


dJatich, €arning, trace, taxaticn sere. 


(3) Co-cpéeration with Research and Development Centers in 
cther ccunttries. Cirrently, Korea has low-level coneuter 
techncicgy. In ordéxr to develcpr the capability of kesearch 
and Deveicprent Centers in Kcrea, there should Fe interra- 
tional] cccféeraticn with Research and Development Centers in 
well-develoyed ccuntries. In addition to the akove aiGgs 
ments, Korean Research and Development Centers could fain- 
tain active monitorirg capakilities of foreign activities in 
crder tc ensure that they are aware of “ Ssigrificame 


develcrments. 


3. Semiconductor Company Establishment 


SS Se se ce ee ee e oe ee Se ea ee ee eee ee ee ee 


Tkere can be no doubt that the sSemiconductcr tech- 
nology has the greatest importance to the military and will 
kecome tasic tc alucst Every aspect of industry (eae 
commerce. Frrthermore, the semiconductor compcnent is cre of 
the mest igportant factors in computer industry. Kcreéan 
computer ccihpaniesS import the semiconductcr components from 
foreicn courtries. This makes the computer cost very expen- 
Sive. Cf course, KkKcrean ccmputer companies can inyert the 
Ssemiccnductcr ccmponents fres foreign countries ccntinu- 


cusly. But, Korea tas no significant reserves of natural 
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Pesource= drdq the porulation density iS among the bLigkest in 
the werld. pcr einieGldecr te waprove the feconcmi¢c Ccarpalrility 
and ccmputer technolcsgy, xXcrea should learn the Figk-Jlevel 
semi-cerductor techncicgy in the distant future. Theretore, 
it is suggested that Korean computer companies should estab- 
lish the semiccnductor ccmpanies as early as fessitile. 
Korea stands face tc face Nerth Korea. Korea has Leen 
expending large amourts cit mcney tor military defense. If a 
Semiccnductcr industry can re developed in Korea, its [red- 
ucts cculd be used internally cy the Kcrean ccmrputer 
maustiry and couid Ee incorferated by the malitary in its 
future wearpens. This would provide further economic grecwth, 
another expert market and imprcvenents to military equipment 
and strergth. In sugmation, the strateyic nature cf senzi- 
conductcr tecanology is very useful in both the eccncmic and 
Dilitary sense. Therefore, the semiconductor company's 
estabtliskhmert is sugcested. Also, the argument in faver of 
estaklishirg a sSemiccnductcr com@fpany is a possibility, as 
the technclogy stabilizes, there will Fe gcod competitive 
Ccpporttnraties in this market. In other words, there will 
€xist a very broad dcmestic and foreign market in séniccn- 
ductcr fieid. After estaklishment of the sSemiccnductor 
compary, it is sugcested that research in the fcllcwing 


areas cculd lead to agidterm pay-off: 


(1) Senscr technology, which will be required for access to 


Meer C-cciputer ccnotrcl. 


(2) Large-scale display, which will be essential to lcw-cost 


access tc irformation systems. 


(3) Advenced Semicondcuctor phercmena particularly using the 
wave Characteristics ct electrecns. [ Ref. 18}. in brie, 
Korean ccmputer comparies Should establish the semiccnductor 
comparie€s and jfrodtce semiconductor product rather tktan 


import tken frcem foré€ign countries. 
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C. A EBCEBCSAL FCR KCHEAN CCMEUTER MARKED Gara. 


1. Introduction 


Currently, tke domestic marketing cf Korean computer 


Froduct is very rarrcw. The reascns are as follows: 


The semiccnductor is cne of the most amportant factcrs wee 
the ccaputer industry. However, Korea has no high-level 
technclogy cf semicorcuctors. SO, korea imports the seni- 
conductors from foré€ign ccuntries such as United States, 
Japan, ard western Europe. Therefore, the cost of ccmputers 
made Ey Kcrea is very expensive in ccmparison tc its 
fFerfcermance. In addition to the above arguments, Kcrean 
computer ccupanies have no high-level technoiogy yet. icst 
CL ‘ade, most Koreans con't know the following; What's a 
computer: Why do we need a Ccnfputer? How do you operate the 
computer? For example, if there is little or no interest in 
the ccmputer, the domestic marketing should te clcsed. 
Also, aucst companies which need the computer purchase the 
computer freom well-developed ccuntries. In summaticn, the 
Marxetin¢c yolicy of Kcrean computer companies have scme 
Froblems. That is, High-CostyLow-Performance. Especially, 
there is ne educaticn policy for the consumers. Currently, 
the Kcrearn computer industry is in its early stages. in 
crder tc expand the narrew domestic marketing of Kkcrea 
computer, tne application strategies for Korean computer 


marketing will be discussed in this section. 


ae Consumers Education 


Currently, most consumers for computer systems 


are facing five kinds of uncertainty, that is, 


Ov’ 
dad 


(1) &cst Ccnsumers area first -time users, most cf tten 


don't knew computers. 


CZ) in crder to acguire the computer system, the custorer 


must expend a large agcunt cf investment. 


(3) Mest ccnsumers think that Korean computer technclcgy is 
low-level. So, wost consumers have little confidence ir the 


computer performance. 
feipetcst Consumers dcrtt know aAow to oferate the comrrputer. 


(5) There are dourts as tc whether the computer could 
ferficrz reliably and over the extended feriod of tine as 


Fromised Ey the manuféecturer. 


Thereéfcre, the Kcereahn ccmputer companies should teach 


constgers akout several topics. At least these aszects cf 
€ducaticr must be taucht to ccnsumers. 


Meeevccational training to expicit information techncleccy. 


(Z) Adult re-educaticr programs to cope with changing lakor 


fFatterns as a consequence of the computer technology. 


(3) Ccntextual education to ensure that everyone is aware 


cf the ccmputer technclogy and its potential conseguences. 


Ihe main furpose of é€ducation for consumers is that, as mcre 
and mcre consumers recome knowledgeable about ccmrguters, 
the ccnsugers wiidil Luy computers, and the computer domestic 
tarketing will grow raturally. Most of all, Korean ccuputer 
companies should have an interest in elementary, middle, 
high schccl, and coliege and university students. In ctker 
words, Kcrean comptter colpfpanies can offer a variety of 
Ssuppert tc educational institutions in order to expand the 
Narrcsw dcmestic marketing in the future. Currently, amcst 


consugers can't deal with ccmputers. So, the Korean computer 
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comparies should establish ccmputer education center in 
Seoul, Eu-San, Tae-Gre, and In-Cheon since Seoul, Eu-San, 
[Tae-Gue, and In-Checn are fcur of the largest cities of 
Korea. In addition tc the akcve argument, discussicn of a 
long térm strategy sill fcllcw. It 1S avery itpertame 
strategy in the distart future. For example, one computer 
compary could donate or seli a computer for a lcew-price to 
collecesyuniversities. Therefcre, many students can learn 
the ccuputer by using the ranufactured goods of thcse 
computer ccapany. So, when they graduate from their schcols, 
maybe, tkey could remember the computer company's name. So, 
they will introduce tke manufactured goods of those ccmrfuter 
companies to their reighbor (friends). Therefore, gore and 
more, tte ranufactured goods of those computer company will 
Fe expanded. And, after all, domestic computer marketing 
wlll grew néturally. From the IBM history, tney dlsc™woae 
the eéducational policy in order to assist and teach the 
consumers. In 1960, the e€ducational allowance feclicy was 
"Yabsclutely" one of the “principal forces" in LEM Saas 
{[Ref. 17°. 


rk. Low-costyEigh-Perfcrmance Strategies 


CUrren Gi ye, the second growth stage forage 
computer dcrestic marketing is ongoing. That 1s, after the 
consumers know and understand the computer, the cost/ 
perfcrm@ance strategies can Fre considered to imprcve the 
Narrcw dcmestic marketing. This does not mean that the 
educaticr fcr the corsumers strategy is more important than 
costyperfcrmance strategies. In other words, they car tse 
the educaticnal and cost/pericrmance strategies sinultane- 
cusly. And, sometimes, the Korean computer companies may or 
gay net think that tke cost/performance strategies is mere 
important than the educational strategy. However, currently, 


most ccnsuzers aren't iagiijiar With computer systems. 


Thnerefcre, rost cf all, at present, the educational strategy 
is mcre igportant then the other strategies. when mcst 
consumers understanc the corputer system, the Kcrean 
computer ccapanies shculd take into account the Ilcw-cost/ 
high perfcrmance strategies in crder tc expand the dcmestic 
computer marketing. That is, the consumers who kncw the 
computer will be interested in lcw-cost/high-performance. At 
that time, the costyperformance stratégies are more if,cr- 
tant thar the educaticral strategy}. Korean computer ccafa- 
nies shculd learn tke current higo-level technolcsgy fron 
well-develorsed ccuntries cortiruousiy. The reasoh kcrean 
computer ccrpanies shculd have technical tié€s with the sell- 
develcped ccuntries is as fcllcws; As was discussed [fefore, 
Korea ig a developing country. So, currently the Kcrean 
computer technolcgy is in its early stages. Theretcre, the 
Korear corputer comranies can't get the high-level tech- 
nolegy cf ccmputer ib the near future. On the other hand, 
the weli-developed ccuntries are producing computers with 
jJow-ccstyhigh-perforaance. Also, Korean computer ccmfanies 
can use the overall ccst leadership strateyy. Pres.everal. 
SOse,1€adership iS a classic capitalistic model stratecy. 
From Figure 4.71, tke Korean conuputer companies can chocse 
the p~cirt tc produce at low averaye cost. And if there are 
PomeccUECtitcrs in that field, then they can increase the 
computer price accordingly. That is, they can use the high 
Fricing jclicy to generate the high profit when there are no 
competitcrs. Alsc, tke Korean ccmputer companies can usé€ the 
low-ccst strategy in order to gain enough profit while 
driving cut the foreign competitors in domestic marketing. 
Kore€ar gcvernment anrcunced tiat the personal computer wili 
ke iugerted tax-free from DOrCLoniee GOUntTIeS ~16 )5 1985. 
Therefore, this strategy will be very useful for Kcerean 
computer cc&lpanies in crder tc compete with fcreign ccmreti- 


tors in the near future. Furthermore, the labor wace of 
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Figure 4.1 Overall Cost Leadership. 


Korea is chéap in ccmparison with the weli-develorped ccun- 
tries such as United States and Japan. Therefore, Kcrean 


computer ccipanies Can use the avove strategy effectively. 
Cc. Diversification and Differentiaticn Strategicee 


Korean ccmputer companies can also use the 
[Tiversification and rifferentiation strategies. The diver- 
sificaticn strategy means that there are multiple pricing 
strategies. That is, they can produce several kinds of 
Froductse in order to compete with competitors. For examgple, 
Kore€an ccmputer compaties can [roduce line printers, tain- 
frames, scne autcmated office equipment, CRIs, etc.. And, 
the ccaputer companies can take a iosSing pricing strategy in 
cne fredtct, but still they can get a profit because ctker 
Frodtcts are profitable. The furpose of the loSing fricing 
strateuyy is to drive out the ccmpetitors. In additicn aes 
the akcve Liversification strategy, Korean computer ccmpa- 


nies can use the Difterentiaticn strategy. 
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The Tifferentiation strategy is one ci the most generic 
strategies. That is, it is one of differentiating the 
Froduct cr service cifered by the firm, creating scmething 
that is ferceived industry-wide as being unigue. Amcne¢ the 
above Lifferentiaticnr, especially, Korean computer ccurfanies 
can tse the Differentiaticn ci -the product or sé€rvice 
cffered ry the farm in order to expand the dcmwestic 
computer marketiny. That 1s, Korea has four large cities, 
Seoul, Bu-San, In-Checn, Dae-Gue. In general, the citizens 
ci fcur large cities have stable income and buying [cwer, 
which is desirable. And the market wall be typical cf the 
Naticral cr regional econony and be neither depressed for 
computer Eccming as the result of purely local ccnditions. 
Therefcre, Korean ccuputer ccrpanies can differentiate the 
products in four larce cities. The map of Korea is referred 
HMOeALCEEndix 8B. Alsc, the Korean computer comparie€s can 
FLromise tke ccnsuagers Special services that is tot 
Frovided until ncw in order to grow the computer marketirg. 
This is an example cf special services for the ccnsumers. 
If oné ccrsumer wants to duy a computer, then the ccapany 
can f~iczise that they will install your computer, frcevide 
special warranties, and we Won't “GhakLge L£Or s;-éclidal 
services, etes. Tkere are cther exampies of specific 
services (gfaybe not ccncerned with computers). In terms of 
specific service fields, a tarber-shop tust previde gcod 
haircuts with a iinimtm of waiting by customers. The tele- 
visicn repair shcp atst repair a television set so that it 
“stam; repaired" for at least a normal interval of time. A 
Fhotccrazpny studio arst preduce a reasonably good likeness 
Saene “ro sits for a portrait. [Ref. 20]. On Cours eyeal | 
econcnic strategies are affected by several envircnrment 
circuastances. In cther words, the theory is not always 
€gual tc the rractice in real life. Seid aie, the 


Cafferentiation strategy alsc has the some risks. By uSing 


6€ 


the Lifferentiation strategy, the computer companies waa 
set tke price of ttreir prcducts above the finimug average 
cost acccrding to demand curve. But it will cause anctler 


company to take benefit of this, by pricing lower than that 


ELLCe. 
dG. rocal PCire=-toere gy 
Some ecorcmists say that tne Focal Pcint is rot 
a eccncnaic strategy. They say that it is a fiecEe Wiese 
CEUCKeELy. [Reno c ae Howé€ver, most economists argued tkat 


the Fecal Fcint strateyy 1s a high-level économic strategy 
which is applied to the pecple's psychology. Focal (Cia 
are divided inte three kinds of strategies, that is, frice, 
Froduct, and standards. We can see Creguentiy, sales [ELlices 
ef $1.59, 415.99, $10.97, $199, $289, an Uni tedmeeauee 
inis is an €xample of Focal Fcints in terms cr perce. The 
Korean ccmputer comparies Can use this strategies. Ecwever, 
In Kerea, the unit ot money and feople's psychology are auch 
cifferent than those in the United States. Thereicre, tkev 
should take into acccunt the Kcrean's psychology when tkey 
want tc apply the Focal Point strategy. These are gccd e€xan- 
ples cf focal pcint in terms cf price in Korea, fcr exape 
rles, 4289,000, #289,000, #279,000 (re£:51=#500). Eweyeeed 
the ctler hand, #295,999, #289,998, #279,937 are DCERGgeae 
examples ci focal point. Eecause, the Koré€an consulers are 
well aware cf the situation already. So, the consumers, may 
think it is a piece cf trickery. Also, the purpose ciefogm 
Foint strategies is to standardize operations withir each 
industry, sc, everyone has its cwn profit and will nct fight 


€ach ctker. 
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V. CONCICUSICNS ANT RECOMMENDATIONS 
This thesis Ereject exzlored the Kcrean ccarfuter 
industry and tectnolccgy and previded a general proposal for 


tne Kcréean computer ccmpany which covers: 


1. A géreral preposal for the near future. This includes 
“software hecuses" activation, development cf a Single madarket 
segmert, ard a general idea for solving the pretties of 


tecnnical fersonnel stortage. 


ze A Sénerai profosai in terms of the distant future. This 
includes social pclicy, ccmputer Research and Develcpnent 
Center's establishment, and semiconductor company ¢estaklish- 


nent. 


oe finally, a general precpesal for the Kcrean computer 
marketinc field. Taois includes background of Korea comruter 
macrketinc and several kinds cf application marketing strat- 


egies. 


A study cf Korean ccnputer cca0anies and government is not 
completed, and can nct be. This thesis 1S a general j;rcfosal 
in terms of social ard eéconcmic factor's ratner than furely 
technclogical factor's. Therefore, the author's reccmmenda- 


tions are: 


1. Ic ccntinue to detail the general proposals, for the 


Korean cciputer comparies and government. 


2. Ic Support the Korean computer industry completely, 
mie Ludin< SEuewlig ald researchiny the Pecnheeagical 


@ieter*= ~rcpoSais fer the Koréan computer industry. 
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